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Dear Customer: 


The Heathkit electronic product you have purchased is one of the best performing electronic products in the 
world. 


Here’s how we aim to keep it that way: 
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Your Heathkit Warranty 


During your first 90 days of ownership, any parts which we find are defective, either in materials or 
workmanship, will be replaced or repaired free of charge. And we'll pay shipping charges to get those parts to 
you — anywhere in the world. 


If we determine a defective part has caused your Heathkit electronic product to need other repair, through no 
fault of yours, we will service it free — at the factory, at any retail Heathkit Electronic Center, or through any of 
our authorized overseas distributors. 


DY PNY 


This protection is exclusively yours as the original purchaser, Naturally, it doesn’t cover damage by use of 
acid-core solder, incorrect assembly, misuse, fire, flood or acts of God. But, it does insure the performance of 
your Heathkit electronic product anywhere in the world — for most any other reason. 


After-Warranty Service 


What happens after warranty? We won't let you down. If your Heathkit electronic product needs repairs or you 
need a part, just write or call the factory, your nearest retail Heathkit Electronic Center, or any Heath 
authorized overseas distributor. We maintain an inventory of replacement parts for each Heathkit model at most 
locations — even for many models that no longer appear in our current product line-up. Repair service and 
technical consultation are available through all locations, 


We hope you’ll never need our repair or replacement services, but it’s nice to know you're protected anyway — 
and that cheerful help is nearby. 
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Sincerely, 


HEATH COMPANY 
Benton Harbor, Michigan 49022 
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SPECIFICATIONS 


Impedance. . "3 wig tei pe ter ate ae ele One oan See eae Pe 


Voltage Standing Wave Ratio (VSWR), . 


© ‘82m COCs. 9 aus 


50 2. > 
Less than 1.5 up to 300 mc. 

Less than 2,0 up to 400 mc. 

1 kilowatt maximum (ICAS). 

8-7/8" high x 7'' diameter, overall, 


1-1/2 lbs (oil not included). 


The Heath Company reserves the right to discontinue instru- 
ments and to change specifications at any time without 
incurring any obligation to incorporate new features in 


instruments previously sold, 


CIRCUIT DESCRIPTION 


The Model HN-31 "'Cantenna'' Dummy RF Load 
was designed as a small convenient package 
capable of handling a kilowatt of power, (See 
Figure 1). The oil-cooled, temperature- stable 
resistive element provides a very low VSWR 
(voltage standing wave ratio) up to 400 mega- 
cycles, A special circuit is incorporated to 
provide a DC voltage for monitoring relative 
output power, 


Refer to the Schematic Diagram on Page 3 for 
a better understanding of the following descrip- 
tion, 


When power is applied to the circuit, R1, the 50 


POWER INPUT TO LOAD 
INWATTS 


Q resistor element (dummy load), absorbs this 
power and converts it into heat, The heat is 
dissipated into and stabilized by the oil bath 
which envelops the resistor element, 


The output circuit, used for monitoring, is iso- 
lated from the 50 2 resistor element (input cir- 
cuit) by R2, This relatively high impedance 
separation allows only a portion of the input 
voltage to pass to R3 of the output circuit, The 
voltage developed across R3 is presented toD1, 
(Keep in mind that this voltage is relative to the 
input RF power), Half-wave diode rectifier D1, 
combined with filter capacitor Cl, presents a DC 
output voltage for monitoring purposes, 


Figure 1 
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SCHEMATIC OF THE 
HEATHKIT® 
“CANTENNA"” 

DUMMY RF LOAD 
MODEL HN-3!1 


CONSTRUCTION NOTES 


The following instructions are presented in a 
logical step-by-step sequence to enable you to 
complete your kit with the least possible con- 
fusion, Be sure to read each step all the way 
through before beginning the specified operation, 
Also read several steps ahead of the actual step 
being performed, This will familiarize you with 
the relationship of the subsequent operations, 
When the step is completed, check it off in the 
space provided. This is particularly important 
as it may prevent errors or omissions, espe- 
cially if your work is interrupted, 


In general, the illustrations in this manual cor- 
respond to the actual configuration of the kit; 
however, in some instances the illustrations 
may be slightly distorted to facilitate clearly 
showing all of the parts. 


The abbreviation ''NS" indicates that a connection 
should not be soldered yet as other wires will 
be added. When the last wire is installed, the 
terminal should be soldered and the abbreviation 


"S'' is used to indicate this. Note that a number 
will appear after each solder instruction. This 
number indicates the number of leads that are 
supposed to be connected to the terminal in point 
before it is soldered. For example, if the 
instruction reads, ''Connect a leadtolug 1 (S-2),"' 
it will be understood that there willbetwo leads 
connected to the terminal at the time it is sold- 
ered, (In cases where a lead passes through a 
terminal or lug and then connects to another 
point, it will count as two leads, one entering 
and one leaving the terminal,) 


Position the work, if possible, so that gravity 
will help to keep the solder where you want it, 
The joint to be soldered should be heated with 
the flat side of the soldering iron tip sufficiently 
to melt the solder, Apply only enough solder to 
the heated terminal to thoroughly wet the junc- 
tion. Remove the solder and then the iron when 
a smooth solder junction appears, Do not 
move the leads until the solder is solidified, 


ROSIN CORE SOLDER HAS BEEN SUPPLIED WITH THIS KIT. THIS TYPE OF SOLDER 
MUST BE USED FOR ALL SOLDERING IN THIS KIT. ALL GUARANTEES ARE VOIDED 
AND WE WILL NOT REPAIR OR SERVICE EQUIPMENT IN WHICH ACID CORE SOLDER 


OR PASTE FLUXES HAVE BEEN USED. IF ADDITIONAL SOLDER IS NEEDED, BE SURE 
TO PURCHASE ROSIN CORE (60:40 or 50:50 TIN- LEADCONTENT) RADIO TYPE SOLDER. 
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PARTS LIST 


Unpack the kit carefully and check each part 
against the Parts List, The numbers in front of 
the part number correspond to the picture of 
that part for quick and positive identification. 


PART PARTS 
None Per Kit Kit 


v4 gp 


(2) 1-2-10 i 


DESCRIPTION 


1000 2 1/2 watt 
(brown-black- red) 
100 KQ 1/2 watt 
(brown-black- yellow) 
50 2 resistor element 
(dummy load) 


SDP ACITOR- DIODE 
7 21-16 1 ,01 ufd disc ceramic 


capacitor 
Crystal diode (brown- 
white-brown) 


bs 5808 1 


"Terminal strip 
1 Phono socket 

i Phono plug 

1 Coaxial connector 


J SHEET porolatie PARTS 
204-468 Bracket 


y ARDWARE 
Ay~50-49 12 


"3 250-89 9) 


4) 250-170 : 


To order replacement parts, refer to the 
Replacement Parts Price List and usethe Parts 
Order Form furnished with this kit, 


PART PARTS DESCRIPTION 


No. Per Kit 


et Metal Parts (cont'd.) 

Shield base 

Cover 

Brass strip (silver plated) 
Pail 

Pail lid 

Shield tube (5" long) 


of. 0) a 


a ee oe 


3-48 x 1/4" screw 
#5 x 7/8" stud screw 
6-32 x 3/8" screw 


6-32 x 3/4" brass screw 
#6 x 1/4" sheet metal screw 


(sm 5 


Fiber washer 

Fiber shoulder washer 
#3 lockwasher 

#6 lockwasher 

Solder lug 


50-120 1 


90-134 


Qianecctnattane 


() 252-1 12 3-48 nut 
wf 252-3 13 6-32 nut 
4 252-33 2 5-40 nut 


mH IC 


Sas 


PART PARTS DESCRIPTION 
_No.| Per Kit 
ISCELLANEOUS 
‘J1-2 1 Ceramic insulator (This part 
may come disassembled ina 
plastic bag.) 
1 Spring 
1. Handle 
1 Kit Builders Guide 
| Parts Order Form 
1 Manual (See front cover for 


part number,) 
Solder 
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STEP-BY-STEP ASSEMBLY 


PARTS MOUNTING 


Refgr to Pictorial 1 for the following steps, 


( ‘Y Mount the coaxial connector to the shield 
base at A as shown in Pictorial 1, Use 3-48 
x 1/4" screws, #3 lockwashers, and 3-48 


nuts as illustrated in Detail 1A. 


3-48X1/4” SCREW 
Qs 


COAXIAL 
CONNECTOR 


# 3 LOCKWASHER 


Detail 1A 


( Mount the shield base to the top of the pail 
lid, using a 6-32 x 3/8" screw, #6 lock- 
washers, a terminal strip, and a 6-32nutat 


6-32 NUT 
@® #6 LOCKWASHER 


Detail 1B fi 6=32)X375" SCREW, 


C, as shown in Detail1B. Position the shield 

base so that its three holes are in line with 

the three associated holes in the pail lid, 
ake sure the terminal strip is positioned 
s shown in Pictorial 1, 


(~4) Mount the phono socket at D, using 6-32 
x 3/8" screws, #6 lockwashers, and 6-32 nuts 
as shown in Detail 1C, Bend the center con- 
ductor up 45 degrees, 


6-32 NUT 
“6 LOCKWASHER | 7 


SOCKET 
Detail 1C 


(~) Assemble the relief valve at E, using a 
#5 x 17/8" stud screw, fiber shoulder 
washer, spring, and 5-40 nuts as shown in 
Detail 1D. The 5-40 nuts should be tightened 
to the stud screw shoulder, 


Set this pail lid assembly aside temporarily, 


FIBER Bree OG 
SHOULDER }4 .STUD 
WASHER U3 SCREW 


TOPRSOF 
.. PAIL LID 


{ 


¢ 


Detail 1D 
5-40 NUTS 


Pictorial 1 
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PAIL LID 


6-32 X3/8” SCREW 


Me BOTTOM 
CENTER RESISTOR 
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VIEW 
IN TUBE 
Pictorial 4 
Refer to Pictorial 4 for the following steps. the resistor to center between two of the 
brass screws, 
( ) Mount the shield tube assembly to the pail 
lid and shield base, using 6-32 x 3/8"' screws, ( ) Adjust the four brass screws so that the 
#6 lockwashers, and 6-32 nuts as shown, 50 2 resistor is centered as shown in the 
It may be necessary to loosen and re- bottom view, then tighten securely, The 
tighten the insulator assembly to allow the 6-32 nuts on the brass screws should be 


brass strip connection on the bottom of tight against the shield tube, 
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=o. #6 SOLDER LUG Refer to Pictorial 3 for the following steps. 


FIBER WASHER x. 


nc> Se ( Shape the ends of one of the silver plated 


brass strips as shown in inset #2, Wrap this 
strip around one end of the 50 2 resistor 
element, Use 3-48 x 1/4" screws, and 
3,48 nuts to tie the end of this strip together 

t leave the hardware as loose as possible, 


(“) Shape another brass strip tothe dimensions 
shown in inset #1. Push the ends of this strip 
between the resistor element and the loosely 
wrapped strip. It may be necessary toform 
the end of the second brass strip toconform 
to the round resistor element, Leave a5/8"' 
gap between the resistor element and this 
strip before tightening the hardware se- 
curely. Pictorial 3 shows the correct instal- 
lation, 


‘PAIL LID 
SHIELD TUBE 


(4) 6-32Xx3/44” 
BRASS SCREWS 
(4) Shape the remaining silver-plated brass 
strip to the dimensions shown in inset #2, 
PARTS INCLUDED Wrap it around the other end of the resistor 
sigh * Pictorial 2 element and securely tighten it with 3-48 x 


WITH INSULATOR . 
: Ref to Pictorial 2 for the following steps. 1/4" screws and 3-48 nuts, 


@ FIBER WASHER (\¥ Mount four 6-32 x 3/4" brass screws and 

* Aces ‘ eight 6-32 nuts to the inside and outside of ( ) R1, Mount the resistor assembly to the 
Rey tee ie ame Ly the shield tube as shown. Do not let the pail lid and shield base at B. Use the 
brass screws protrude more than 1/8" ceramic insulator and its hardware along 
past the 6-32 nuts inside the shield tube. with two fiber washers, a #6 lockwasher, and 
Do not tighten yet, a solder lug as shown, The insulator screw 
should protrude equally at each end, The 
(“) Mount two brackets to the shield tube, solder lug should be straightened out with the 
using 3-48 x 1/4" screws, #3 lockwashers, end of it cut off atthe secondhole as shown, 
and 3-48 nuts as shown, Position the cut off end of the solder lug 
under and touching the inner conductor of 

Set this shield tube assembly aside. the coaxial connector, 


INSET 1 


Pictorial 3 . 
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PAIL LID 


6-32 X3/8” SCREW 


“Gy BOTTOM 
CENTER RESISTOR 


VIEW 
IN TUBE 
Pictorial 4 
Refer to Pictorial 4 for the following steps. the resistor to center between two of the 
brass screws, 
( ) Mount the shield tube assembly to the pail 
lid and shield base, using 6-32 x 3/8" screws, ( ) Adjust the four brass screws so that the 
#6 lockwashers, and 6-32 nuts as shown, 50 @ resistor is centered as shown in the 
It may be necessary to loosen and re- bottom view, then tighten securely, The 
tighten the insulator assembly to allow the 6-32 nuts on the brass screws should be 


brass strip connection on the bottom of tight against the shield tube, 
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Pictorial 5 


COMPONENT WIRING 


Refer to Pictorial 5 for the following steps. 
In the following steps, cut and position the 
leads of the components as shown, Set the 
lid on top of the pail temporarily to support 
it while performing the wiring steps, 


( ) R2. Connect the 100 KQ (brown-black-yel- 
low) 1/2 watt resistor from lug 2 of the 
terminal strip (NS) to the hole in the inner 
conductor of the coaxial connector (S-1). 
Make sure the solder lug is also soldered 
to the connection at this time, 


Ge seaTHEIT 
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( ) R83. Insert the lead on one end of the 1000 2 
(brown-black-red) 1/2 watt resistor through 
lug 1 of the terminal strip (NS) tothe ground 
lug of the phono socket (S-1). Connect the 
other resistor lead to lug 2 of the terminal 
strip (NS). 


( ) C1. Connect the .01 pfd disc ceramic ca- 
pacitor from lug 1 of the terminal strip 
(S-3) to the center conductor of the phono 
socket (NS). 


CAUTION: Do not apply excessive heat to the 
leads of the crystal diode in the following step. 
Use a pair of long-nose pliers, with a rubber 
band wrapped around the handles, as a heat 
sink, The pliers can be clipped to the diode 
lead to dissipate the heat when soldering, 


( ) D1. Connect the lead on the banded end of 
the crystal diode to the inner conductor of 
the phono socket (S-2), Connect the other lead 
to lug 2 of the terminal strip (S-3). 


ass 


This completes the wiring. Make sure all com- 
ponents are connected to the proper places and 
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securely soldered, Shake out any loose wire 
clippings and solder splashes, 


INITIAL OPERATION CHECK 


If an ohmmeter is handy, the input circuit 
may be checked, Proceed to the Final Assembly 
if you do not have an ohmmeter to make this 
check, 


( ) Clip the common lead of your ohmmeter 
to the shield base and touch the other lead 
to the inner conductor of the coaxial con- 


nector, A reading between 45 and 55 ohms 
should result, depending upon the accuracy 
of your ohmmeter. If your reading does 
not fall within a few ohms of this range, 
refer to the In Case Of Difficulty section 
of the manual, Continue with Final Assembly 
if your kit checks out as just described. 


FINAL ASSEMBLY 


Refer to Pictorial 6 for the following steps. 
( ) Install the handle on the pail, 


(_ ) Mount the shield cover to the shield base, 
using six #6 x 1/4" sheet metal screws, 


( ) Pour transformer oil into the pail until it 
reaches a level about 3/4" from the top. 
It is mandatory for proper oil circulation 
that the oil level be about 1/4" above the 
shield tube or resistor element when the 
pail lid is installed. The recommended 
transformer oil may be obtained from most 
any bulk oil plant, If transformer oil is not 
available, mineral oil may be used, but 
do not use any type of motor oil. The 
vaporizing temperature of motor oil is too 
low and would cause excess vapor. 


( 


— 


Install the pail lid to the pail by tapping 
around the edge of the pail lid with a ham- 
mer handle until the lid is completely seat- 
ed in the pail, Use care not to bend the lid 
or chip the paint, 


NOTE: The blue and white identification label 
shows the Model Number and Production Series 
Number of your kit, Refer to these numbers in 
any communications with the Heath Company; 
this assures you that you will receive the most 
complete and up-to-date information in return, 


( ) Install the identification label in the follow- 
ing manner: 


1, Select a location for the label where it 
can easily be seen when needed, but 
will not show when the unit is in oper- 
ation, This location might be on the 


(6) *6XI/4” SHEET =) 


METAL SCREWS /“ Db Ss 
_ SHIELD 
Sa COVER 


Pictorial 6 


bottom of the can or inside of the 
shield cover. 


2. Carefully peel away the backing paper. 
- Then press the label into position, 


This completes assembly, It may now be placed 
into operation as instructed in the Operation 
section of this manual, : 
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OPERATION 


Before connecting the Dummy Load to an RF 
power device, become thoroughly familiar with 
the duty cycle curves shown in Figure 1 of the 
Specifications, If you are uncertain of the 
power level being applied to the Dummy Load, 
safe operation can periodically be checked in 
the following manner, Touch the side of the 
pail near the bottom with your fingers; if you 
are unable to hold your fingers on the pail for 
more than a few seconds, the RF power device 
Should be turned off until the oil cools, If at 
any time you notice vapor coming from the 


IN CASE OF 


1, Recheck the wiring. Trace each lead in 
colored pencil on the Pictorial as it is 
checked, It is frequently helpful to have 
a friend check your work, Someone who is 
not familiar with the unit may notice some- 
thing consistently overlooked by the con- 
structor, 


2, It is interesting to note that about 90% of 
the kits that are returned for repair do not 
function properly due to poor connections 
and soldering. Therefore, many troubles 
can be eliminated by reheating all con- 
nections to make sure that they are sold- 
ered. 


relief valve, turn off the RF power device, 
If vapor appears with a power input of 200 
watts or less, the oil level should be checked, 
After becoming thoroughly familiar with the 
preceding information, connect the RF power 
device to the coaxial connector on the top of the 
Dummy Load, If you desire a relative power 
indicator for tuning of the RF power device 
a VTVM or VOM, set on its DC range, can be 
connected to the phono socket, The center 
terminal is positive, This reading is only a 
relative power indication, 


DIFFICULTY 


3, Check for bits of solder, wire ends or other 
foreign matter which may be lodged in the 
wiring. 


4, Check the Mechanical Assembly of the 502 
resistor element for proper installation. 


NOTE: In an extreme case where youare unable 
to resolve a difficulty, refer to the Service and 
Warranty section of the ''Kit Builders Guide", and 
to the "Factory Repair Service" information on 
Page 11 of this Manual, 
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FACTORY REPAIR SERVICE 


You can return your completed kit to the Heath 
Company Service Department to have it repaired 
for a minimum service fee, (Kits that have been 
modified will not be accepted for repair.) If you 
wish, you can deliver your kit to anearby Heath 
Authorized Service Center, These centers are 
listed in your Heathkit catalog, 


To be eligible for replacement parts under the 
terms of the warranty, equipment returned for 
factory repair service, or delivered to a Heath 
Authorized Service Center, must be accompanied 
by the invoice or the sales slip, or a copy of 
either, If you send the original invoice or sales 
Slip, it will be returned to you, 


If it is not convenient to deliver your kit toa 
Heath Authorized Service Center, please ship it 
to the factory at Benton Harbor, Michigan and 
follow the following shipping instructions: 


Prepare a letter in duplicate, containing the 
following information: 


Your name and return address, 

Date of purchase, 

A brief description of the difficulty, 

The invoice or sales slip, or a copy of 
either, 


e Your authorization to ship the repaired 
unit back to you C,O,D, for the service 
and shipping charges, plus the cost of 
parts not covered by the warranty, 


Attach the envelope containing one copy of 
this letter directly to the unit before pack- 
aging, so that we do not overlook this impor- 
tant information, Send the second copy of the 
letter by separate mail to Heath Company, 
Attention: Service Department, Benton Harbor, 
Michigan, 


Check the equipment to see that all parts and 
screws are in place, (Do not include wooden 
cabinets when shipping receivers, tuners, am- 
plifiers, or TV sets, as these are easily 
damaged in shipment,) Then, wrap the equip- 
ment in heavy paper, Place the equipment in 
a strong carton, and put at least THREE 
INCHES of resilient packing material (shredded 
paper, excelsior, etc.) on all sides, between 
the equipment and the carton, Seal the carton 
with gummed paper tape, and tie it with a 
strong cord, Ship it by prepaid express, United 
Parcel Service, or insured parcel post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 
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REPLACEMENT PARTS PRICE LIST 


To order parts, use the Parts Order Form fur- 
nished with this kit, If a Parts Order Form is 
not available, refer to Replacement Parts inthe 
Kit Builders Guide, 


PART PRICE 
No, Each 


HARDWARE 
250-49 205 
250-120 .05 


DESCRIPTION 


3-48 x 1/4" screw 
#5 x 7/8" stud screw 


PART PRICE DESCRIPTION 
No, Each 
RESISTORS 
1-9 .10 1000 Q 1/2 watt 
1-26 10 100 KQ 1/2 watt 
4-2-1060 5.80 50 2 resistor element 


(dummy load) 


CAPACITOR-DIODE 


21-16 10 .01 pfd disc ceramic 
capacitor 
56-26 230 Crystal diode 


TERMINAL STRIP-CONNECTORS 
431-14 10 Terminal strip 


434-42 10 Phono socket 
438-4 10 Phono plug 
436-5 A 15 Coaxial connector 


SHEET METAL PARTS 


204-468 .10 Bracket 
206-191 .40 Shield base 
206-192 ap a Cover 


212-17 .10 Brass strip (silver plated) 
214-57 P25 Pail 

. 214-58-1 .50 Pail lid 

206-193 . 20 Shield tube (5"' long) 


250-89 205 6-32 x 3/8" screw 

250-134 205 6-32 x 3/4" brass screw 
250-170 205 #6 x 1/4" sheet metal screw 
252-1 205 3-48 nut 
252~3 205 6-32 nut 

252-33 05 5-40 nut 

253-1 .05 Fiber washer 

253-2 205 Fiber shoulder washer 
254-7 205 #3 lockwasher 

254-1 205 #6 lockwasher 


259-1 05 Solder lug 


MISCELLANEOUS 


71-2 .60 Ceramic insulator 
258-30 .05 Spring 
331-6 iD Solder 
2.00 Manual (See front cover for 


part number,) 


The above prices apply only on purchases from 
the Heath Company where shipment is toa U.S.A, 
destination, Add 10% (minimum 25 cents) to the 
price when ordering from an authorized Service 
Center or Heathkit Electronic Center to cover 
local,sales tax, postage and handling, Outside 
the U.S.A, parts and service are available from 
your local Heathkit source and will reflect addi- 
tional transportation, taxes, duties and rates of 
exchange, 


TYPICAL COMPONENT TYPES 


This chart is a guide to commonly used types of elec- tions should prove helpful in identifying most parts and 
tronic components, The symbols and related illustra- reading the schematic diagrams. 
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